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We present in this work a study of the problem of the formation of a collisionless plasma sheath at a plasma-wall transition with grazing incidence of the magnetic field. The simulation is done for deuterium. We show that below a critical angle (with T i /T e =2 and a ratio of ion gyroradius over Debye length equal to 20 in the present simulation), the electrons moving parallel to B can no longer follow the ions gyrating perpendicular to B. The relevant physics in this case will be studied. For angles larger than the critical angle we recover the standard sheath w hich is determined by the Bohm condition.
Kinetic model for the sheath
We consider a one-dimensional slab geometry in which the inhomogeneous direction is in the direction x normal to the wall. The y and z directions are assumed homogeneous. The constant magnetic field is located in the (x,y)-plane, and makes an angle α with the y axis.
The magnetized electrons are restricted to move with a velocity || υ along the magnetic field and are described using a kinetic equation in the direction along the magnetic field, with a distribution function 
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The electric field is calculated from the Poisson equation:
where
We assume the initial distributions to be Maxwellian with: for deuterium, and with
. The wall is located at x = 0, and L is the length of the system. For the boundary conditions of the distribution functions it is assumed that at the sheath entrance at the right boundary at L x = the plasma extends to an identical plasma, so that the input particle flux with negative velocities is entering from a similar plasma (essentially a Maxwellian for a sufficiently long system), and the return particle outflow is allowed to evolve freely, leaving the boundary, at 
Equations (1)-(3) are solved using a method of fractional steps [1] . We run the code and let the initially neutral plasma evolve to a steady state. The motion of the ions and the motion of the electrons are advanced with a time step
. The total length L of the system is taken to be 200 Debye lengths. We use 300 grid points in space and 60 points in each velocity space direction, with velocity maxima for the ions equal to ± 5 ion thermal velocities ( (around the critical angle), where we notice a more important oscillation of the potential, still the gyroperiod. We also observe that the electric field is already much flatter close to the wall, which is reflected in a broader space charge density distribution. 
